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and the screw turned backwards until" room is left for the insertion, beneath its point, of the plate whose thickness is to be measured. The screw Is again turned until increase of resistance is again perceived ; and the screw-head is again read off. The difference of the readings of the head is equal to the thickness of the plate, reckoned in the proper unit of the screw and the division of its head.
381.    If the curvature of a lens is to be measured, the instrument is first placed, as before, on a plane surface, and the reading for the contact is taken.    The same operation is repeated on the spherical surface.   The difference of  the screw readings  is evidently the' greatest thickness of the glass which would be cut off by a plane' passing --through the three feet.   This is sufficient, with the distance between each pair of feet, to enable us to calculate the radius of the spherical surface.
In fact if a be the distance between each pair of feet, / the length of screw corresponding to the difference of the two readings, R the
radius of the spherical surface; we have at once zR-—•.+ /, or, as /
3^
is generally very "small compared with a, the diameter is, very approximately, —..
382.    The Cathetometer is used for the accurate determination of differences of level—for instancy in measuring the height to which a fluid rises in a capillary tube-above the exterior free surface.   It consists of a long divided metallic stem, turning round an axis as nearly as may be parallel to its length, on a fixed tripod stand: and, attached to the stern, a spirit-level.    Upon the stem slides a metallic piece bearing a telescope of which the length is approximately enough perpendicular to the axis.    The telescope tube is as nearly as may be perpendicular to the length of the stem.   .By levelling-scr.ews in two feet of the tripod the bubble of the spirit-level is*brought to one position of its glass when the stem is turned alljround" its axis.   This secures that the axis is vertical.    In using 'the   instrument  the telescope is directed in succession to the two objects whose difference of level is to be found, and in each case moved (ge'nerally by a delicate screw) up or down the stem, until a horizontal wire in the focus of its eye-piece coincides with" the image of the object   The difference of readings on the vertical stem (each taken generally by aid of a vernier sliding piece) corresponding to the.two positions of the telescope gives the required difference of. level
383.    The principle of the Balance is generally known.   We may note here a few of the precautions adopted in the best balances to guard against the various defects to which the instrument is liable; and the chief points to be attended to in its construction to secure delicacy, and rapidity of weighing.
The balance-beam should be very stiff, and as light as possible consistently with the requisite stiffness.    For this purpose it is